Early morphogenesis of the sinuatrial region of the chick heart: a contribution to the understanding of the pathogenesis of direct pulmonary venous connections to the right atrium and atrial septal defects in hearts with right isomerism of the atrial appendages.
The morphogenesis of the sinuatrial region of embryonic hearts is still not well understood. Current matters of dispute are the topogenesis of the future pulmonary vein orifice and the topogenesis of the primary atrial septum. We analyzed the development of the sinuatrial region in chick embryos ranging from Hamburger and Hamilton (HH) stage 14 to 25. Our study disclosed three features of sinuatrial development. First, the primitive atrium of the HH stage 16 chick embryo heart has a separate inflow component. This inflow component takes up the mouth of the confluence of the systemic veins (sinus venosus) as well as the future mouth of the common pulmonary vein (pulmonary pit). The left portion of the atrial inflow component becomes incorporated into the left atrium and its right portion becomes incorporated into the right atrium. Rightward growth of the sinuatrial fold separates the sinus venosus from the left atrium. Second, the pulmonary pit originally forms as a bilaterally paired structure. Its left and right portions are connected to the left and right portions of the atrial inflow component, respectively. Normally, only the left portion of the pulmonary pit deepens to form the common pulmonary vein orifice, whereas the right portion disappears. Third, the primary atrial septum of the chick heart is not formed at the original midline of the embryonic heart, but is formed to the left of the original midline. This finding is in accord with molecular data suggesting that the primary atrial septum derives from the left heart-forming field. Our findings shed new light on the pathogenesis of direct pulmonary venous connections to the right atrium and atrial septal defects in hearts with right isomerism of the atrial appendages.